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SHUTTLE LAUNCH SITE OPERATIONAL CONCEPTS
FOR CERTAIN SORTIE MISSIONS

STUDY OBJECTIVES

1. TO DEVELOP OPERATIONAL CONCEPTS AND PLANS FOR "QUICK-REACTION"
EXPERIMENT INTEGRATION AT THE SHUTTLE LAUNCH SITE.

2. TO DETERMINE THE TIME/COST IMPACT OF PERFORMING ALL OR PART
OF THESE ACTIVITIES ELSEWHERE.
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&

STUDY GROUND RULES

THE SORTIE LAB WILL BE THEQR EXPERIMENT CARRIER.
BOTH THE SORTIE LAB AND SHUTTLE WILL BE OPERATIONAL.

THE SORTIE LABS ASSIGNED TO QR MISSIONS WILL BE OWNED
BY THE SHUTTLE OPERATOR.

LIMITED TO MISSIONS NOT INVOLVING PERMANENT CHANGES
TO THE SORTIE LAB.
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OVERALL STUDY ACTIVITIES

PHASE |

ANALYSIS

DETERMINE
LAUNCH SITE
REQU IREMENTS
AND INTERFACES

CATEGORIZED EXPERIMENT
HARDWARE

REVIEWED OTHER PROGRAMS

IDENTIFIED GROUND
OPERATIONAL REQUIREMENTS

PERFORMED INTERFACE
ASSESSMENT

PHASE 2

OPERATIONAL
CONCEPTS

DEVELOP QUICK-
REACTION SORTIE
MODE OPERATIONAL
CONCEPT

DEVELOP QRI

HARDWARE INTEGRATION
SOFTWARE INTEGRATION
MISSION INTEGRATION

CONCEPT

WORK BREAKDOWN, ROLES,
RELATIONSHIPS

PROGRAMMATIC IMPACT

PHASE 3

REQUIREMENTS
AND
SCHEDULES

® ASSESS LAUNCH
SITE IMPACT

® PERFORM SITE
TRADE STUDY

LAUNCH SITE INPACT

SENSITIVITY TO MISSION
DENSITY

QR USER’S GUIDE

PROGRAM PLANNING
SCHEDULE

LOCATION ALTERNATIVES

TRW
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2.0 ACTION ITEMS FROM PHASE 2 REVIEW
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ACTION ITEMS FROM PHASE 1l

ANALYZE BASELINE EXPERIMENTS FOR SOFTWARE
AND MISSION INTEGRATION REQUIREMENTS

SHOW INTEGRATION OPERATIONS FOR AUTONOMOUS
AEROPOL EXPERIMENT

SHOW [INTEGRATION OPERATIONS FOR SIMPLE EXPERIMENT
CLARIFY USER'S ROLE IN INTEGRATION OPERATIONS

OBTAIN BROADER BASE OF USER OPINION

INVESTIGATE INTEGRATION CONCEPT USING SPARE FLIGHT
QUALIFIED PSS

TRW
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EXPERIMENT HARDWARE GROUPS

GROUP A

SMALL UV TELESCOPE

IMAGE ISOCON TV

UV AIRGLOW HORIZON PHOTOGRAPHY
UV X-RAY SOLAR PHOTOGRAPHY

GROUP B

MULTISPECTRAL RADIOMETER

SURFACE MOISTURE PHOTOPOLARIMETER
OPTICAL METEOROID DETECTOR
PHOTOMETRIC CLUSTER

MULTISPECTRAL SCANNER

GROUP C

ELECTROSTATIC PROBE
ELECTRIC FIELD PROBE
FLUX GATE MAGNETOMETER

GROUP D

MICROWAVE SCANNER
L-BAND RADIOMETER
MICROWAVE RADIOMETER

GROUP E

PLASTIC/NUCLEAR EMULSION
IN-FLIGHT AEROSOL ANALYSIS
DOSIMETERS (PASSIVE & ACTIVE)
THERMAL COATINGS

MASS SPECTROMETER

ION TRAP

GROUP F

CIRCADIAN RHYTHM
EFFECT OF ZERO G ON SINGLE
HUMAN CELL

TRW

IrInS peow

2-5



e ——

*9|dwLs pue “3s502 MO| “)oLnb

SL jeyl Jauuew b ulL 38w 3G ISNW SIUBWBALNDIA ||y "edade 'Y UL JUOp 3q 03

gol JLsSeq ay3 auLjap JUSWI[@ YO©3 UBpUN UMOYS SIusWdLLnbad ay] -uorjeuabajul

uoLsstw pue ‘uorjeubajur suaemjzjos €3saj pue uorjeuabajui asempdey :uorjeuabajul
uotjoeay-321nd Hurstudwod sjuswaia 3yl JO MILAUDAO ue S3OLdap JJeYD SLYy|

SINIWIYINDIY WILSAS ¥D



QR SYSTEM REQUIREMENTS

HARDWARE INTEGRATION & TEST

@ LOCATION & INTERCONNECTION IN SORTIE LAB
® VERIFY PERFORMANCE. SAFETY. COMPATIBILITY

® ASSURE COMPATIBILITY WITH GROUND EQUIPMENT
& OPERATIONS

SOFTWARE INTEGRATION

® MEET PI'S NEEDS FOR EXPERIMENT:

COMMAND DATA PROCESSING QUICK RESPONSE
CONTROL RECORDING
DISPLAY LOW COST

® ASSURE COMPATIBILITY WITH:

SORTIE LAB DATA MANAGEMENT SYSTEM
SHUTTLE DATA MANAGEMENT SYSTEM
GROUND SUPPORT SYSTEMS AND OPERATIONS

MISSION INTEGRATION

SIMPLE

® MEET PI1'S FLIGHT OPERATIONAL REQUIREMENTS
® ASSURE COMPATIBILITY WITH SHUTTLE:

MISSION PLANNING
MISSION OPERATIONS
MISSION CONTROL

FLIGHT CREW OPERATIONS

TRW
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e

SOFTWARE INTEGRATION CONCEPT

SORTIE LAB
DMS STMULATION

ORBITER

DMS

LPS

SIMULATION

TO DEVELOP.,CHECKOUT AND
INTEGRATE USER'S SOFTWARE
WITH ORBITER SOFTWARE

SORTIE LAB
AND
ORBITER
FLIGHT
SOFTWARE

[4

SORTIE LAB AND
MCF ORBITER FLIGHT
SOFTWARE

TRW
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WHAT ARE SOFTWARE REQUIREMENTS?

USER NEEDS DATA PROCESSING FOR

0 DOWNLINK

0 ON-BOARD CONTROL AND DISPLAY

o MAG TAPE RECORDING

TRW
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NUMBER OF EXPERIMENTS

18

SOFTWARE INTEGRATION ANALYSIS

ANALYSIS OF 24 CANDIDATE EXPERIMENTS

DOWNLINK ON-BOARD MAG.
CONTROL TAPE
AND DISPLAY
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USER’'S REQUIREMENTS

OPERATING TIMES
POSITION
ATTITUDE

TLM

GROUND TRACK
ETC

MISSION INTEGRATION CONCEPT

ANALYZE AND CATEGORIZE
TOTAL EXPERIMENT
PAYLOAD REQUIREMENTS

SORTIE LAB

OPERATIONAL

REQUIREMENTS

OPERATING PROCEDURES
TIMELINES

OPERATOR TRAINING
REQUIREMENTS

SHUTTLE RELATED
OPERATIONAL
REQUIREMENTS

SORTIE LAB
OPERATIONS
PLANNING

FLIGHT OPERATOR
FAMILIARIZATION
AND PROCEDURES
VERIFICATION

TRW
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WHAT

ARE EXPERIMENT FLIGHT OPERATIONAL

REQUIREMENTS?

USER'S NEED FOR:

o KNOWLEDGE OF POSITION
0 ORBITER MANEUVERING

o STABILITY AND CONTROL
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NUMBER OF EXPERIMENTS

MISSION INTEGRATION ANALYSIS
ANALYSIS OF 24 CANDIDATE EXPERIMENTS

24 —
18—+
12—
—
lev
O ;
POSITION ORBITER STABILITY
DATA ORIENTATION AND CONTROL

TRW
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AEROPOL EXPERIMENT HARDWARE
. g ( CV -990 CONFIGURATION)

WINDOW
ADAPTER
PLATE

HAVYOOLOHd JLIHM ONV VA
3Dvd TYNIDRIO

POWER
I SUPPLIES

FREON 13 |
COOLANT |

2-21
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AEROPOL (UNMODIFIED)

INTEGRATION REQUIREMENTS

HARDWARE - DESIGN AND FABRICATE MOUNTING ADAPTER HARDWARE.
SOFTWARE - DATA RECORDING ON DMS RECORDERS.

MISSION - ORBITER ROLL ATTITUDE TO POSITION VIEWPORT/INSTRUMENT
TOWARD EARTH FOR CLOUD OBSERVATIONS. POINTING ACCURACY

+0,59,
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PLASTIC / NUCLEAR EMULSION

SORTIE LAB
QUTER SKIN

‘ LONGERONS
DETECTOR — [ uxH<m MOTOR
PACKAGE /

ELECTRONICS
mxvmxHZmzq
HOUS ING
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PLASTIC/NUCLEAR EMULSION

INTEGRATION REQUIREMENTS

HARDWARE - DESIGN AND FABRICATE MOUNTING ADAPTER HARDWARE.

SOFTWARE - NO SOFTWARE REQUIREMENTS - DATA IN FORM OF
EMULSION SHEETS.

MISSION - NO MANUEVERING REQUIRED, i.e., ANY ATTITUDE IN ZENITH
HEMISPHERE MUST HAVE KNOWLEDGE OF POSITION WITHIN

+1° (POINTING ACCURACY).
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USER

INVOLVEMENT

PERFORMANCE
~ RESPONSIBILITY -
i | | [ INTER- | I I I | 1 P/L oy | I PosT | I
_ CALIB I FACE _ EXP _ SL/EXP _ _ _ uzm.;_lr_ PRE~ _ _ LLAND _ EXPMT _
! | FUNCT AND HDWR HDWR IF | 1 DATA I SID | AND LAUNCH _z_wmaz_ OFF | HDW |
“ R &I _ TEST “ ALIGN “ FAB “ ~zm4>r“ VERIF " 1ST — ANAL _ OPS _ c/o “ orPsS _ OPS _ LOAD _ REMOVE _
|
l 1 | | [ I | I I I ] | | _ I
I | I I | [ | | I I | | [ I I
| | 1 I | I | \ | I | I “ | I
| 7] ! N5 W M H7zZan ik 24 |
| i ] 1 1 | i 1
| | | |y | [ | | |
| | | Y | _ I | | I I [ | I I
| I | | I | I | [ 1 1 l | ] |
I I | I | I | 1 | I | I [ | I
| I | [ | | I I I [ I I | I i
| | | 1 | | \ I | | [ I ! | [
- SUPPORT -
www\ seteres
7 3
QUICK- PRINCIPAL OPTIONAL SHUTTLE
REACTION INVESTIGATOR PI OR OPERATOR
INTEGRATION OR QRI GRP
TEAM REPRESENTATIVE
( PI RETAINS RESPONSIBILITY FOR HIS EXPERIMENT THROUGHOUT MISSION )
TRW
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§3

T.
F.
B.
A.
P.
D.

L.

WILHEIT
BARATH

ERB
WILLIAMSON
KRUMPE
COFFEEN

LEPLEY

SLATER

FAN

TIFFT

USER'S SURVEY

GSFC
JPL
MSC
ARMY CORP OF ENGRS.
U. OF CALIFORNIA

LUNAR AND PLANETARY LAB
U. OF ARIZONA

OFFICE OF ARID LANDS
U. OF ARIZONA

OPTICAL SCIENCES CNTR
~U. OF ARIZONA

DEPT. OF PHYSICS
U. OF ARIZONA

DEPT. OF ASTRONOMY
U. OF ARIZONA

MICROWAVE RADIOMETER
MICROWAVE SPECTROSCO¥Y
MULTISPECTRAL CAMERA

REMOTE SENSING/ IMAGING DEVICES
REMOTE IMAGING/ SCANNING
POLARIMETER / PHOTOMETRY

MULTISPECTRAL POLARIMETRY
SIDE-LOOKING RADAR

EARTH RESOURCES /ASTRONOMY

NEUTRAL/CHARGED PARTICLES

UV SKY SURVEY
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NUMBER OF USERS

USER SURVEY RESULTS

SOFTWARE REQUIREMENTS

|

—k

DOWNL INK ON-BOARD SORTIE LAB DMS
PROCESSED CONTROL AND RECORD
DATA DISPLAY

TRW
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e,

——es

NUMBER OF USERS

10

USER SURVEY RESULTS

MISSION REQUIREMENTS

POSITION
DATA

ORBITER
ORIENTATION

STABILITY
AND CONTROL

Friries copur
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P

pU S

USER SURVEY RESULTS

GENERAL:

® HIGH INTEREST IN QUICK-REACTION SORTIE
® USER PREFERS TO FLY WITH EXPERIMENT
® STRESS MINIMUM PAPERWORK APPROACH

TRW
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ALTERNATE HARDWARE/ SOFTWARE INTEGRATION CONCEPT

ASSUMPTIONS

PAYLOAD COMPUTER WILL BE LOCATED IN PSS.
SUFFICIENT SPARE FLIGHT PSS UNITS WILL BE MADE AVAILABLE

INSTALLATION OF PSS IN ORBITER CAN BE ACCOMPLISHED
WITHOUT IMPACTING TURN-AROUND SCHEDULES

PSS WILL NOT REQUIRE EXTENSIVE RECERTIFICATION
PRIOR TO [INSTALLATION.

2-39
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ALTERNATE HARDWARE / SOFTWARE

PSS

SURTIE LAB
E o | Exprriments
M b
— faolls |} v

__..8.3_ ,,,.,,.,rL.Y'

INTEGRATION CONCEPT

ORBITER

DMsS
*

PSS

SORTIE LAB
m-i_ 0 EXPERIMENTS

[recoro]{

SORTIE LAB
MAINTENANCE AND TEST STAND

P1 HOME LAB

QR Pl LAB

QR
ENVIRONMENTAL
TEST AREA

LINK &

~ 1
ORBITER —
DOWN

ORBITER ||
DMS

|

| SO |

MSS

*

ORBITER

w<mam3§

SHUTTLE INTEGRATION DEVICE

* SHUTTLE FUNCTIONS SIMULATED IN SID y

ORBITER
DOWN
LINK

SORTIE LAB

EXPERIMENTS

MSS

ORBITER

SYSTEM

ORBITER - MCF AND PAD (AOT)

UM NN SN BED RS NN ENG NER BN S SN BNO AN G AN NS AN "ll‘

COMPUTERS

DMS

SORTIE LAB
SIMULATION

DATA

PROCESSING

SHUTTLE
p| INTERFACE
SIMULATION

GROUND STATION

& DISPLAY
8 RECORDING
@ FORMATTING

! LPS CLUSTER

rlllll|lllllllllllllllll

MSFN

TRW
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3.0 QR USER'S GUIDE
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QUICK - REACTION USER'S GUIDE

QUICK-REACTION CONCEPT

— |
SHUTTLE meNMm
USER'S USER'S
GUIDE
GUIDE
L. -
QUICK-
REACTION
USER'S
GUIDE
s
| B
LAUNCH DESIGN
OPERATIONS = GUIDE
HANDBOOK h LINES
1
— FACILI
TIES
HANDBOOK
-

TRW
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QUICK-REACTION USER'S GUIDE IMPLEMENTATION

PROVIDES COMMUNICATION

_ VEHICLE FOR INPUT OF
EXPERIMENT REQUIREMENTS
EXP REQ TO INTEGRATION SITE
TRANS-
MITTAL
SHEET
[
Quick
REACTION
USER
GUIDE ~
DISEMINATES INFO
I

TO USER COMMUNITY

— QUICK-REACTION
INTEGRATION SITE

TRW
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QUICK—REACTION USER'S GUIDE ELEMENTS

DESCRIBES: SHUTTLE PROGRAM, QUICK-REACTION SORTIE MODE,
SORTIE LAB SUBSYSTEMS, POLICY AND PROCEDURES
ETC.

DELINEATES: FACILITIES, INTERFACES, SAFETY SPECS, QUALITY
REQUIREMENTS AND SCHEDULES.

GUIDES: EXPERIMENT DESIGN, INTEGRATION REQUIREMENTS.

PROVIDES:  EXPERIMENT REQUIREMENTS TRANSMITTAL SHEETS

3-7
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1.0
2.0
3.0
4.0
5.0

6.0
1.0

CONTENTS OF QUICK-REACTION

USER'S GUIDE
INTRODUCTION 8.0
FACILITIES 9.0
SCHEDULES
SAFETY SPECS 10.0
SPACE FLIGHT QUAL. L0
REQU I REMENTS
INTEGRATION REQ. 2.0
EXP. TO SORTIE LAB 13.0
INTERFACES 14.0
15.0

EXP. DESIGN REF.

RANGE SUPPORT AND
REQUIREMENTS

LAUNCH OPERATIONS
AND PROCEDURES

FLIGHT OPERATIONS
POST-FLIGHT OPS
PROPOSALS

FINANCIAL AND LEGAL
ASPECTS

EXP. REQUIREMENTS
TRANSMITTAL FORMS
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EXPERIMENT REQUIREMENTS TRANSMITTAL FORM

EXPERIMENT REQUIREMENTS TRANSMITTAL SHEET
PURPOSE . *
TO PROVIDE CONVENIENT AND EXPERIMENT DESCRIPTION:
EFFICIENT MEANS OF CONVEYING
I
USER S REQUIREMENTS TO THE WEIGHT (INCL. FLT SUPPORT EQUIP):
QUICK-REACTION INTEGRATION
SITE. ELECT. POWER: AVG___ PEAK ___ REGULATED
COOLANT!
OBJECTIVE DATA REQUIREMENTS: ON-BOARD PROCESSING
T0 OBTAIN PRELIMINARY INFOR- TELEMETRY RECORDING ______ BIT RATE
MATION FOR EARLY PREPARATION
OF USER LABORATORIES AND TO MISSION REQUIREMENTS: SPECIFIC ATTITUDE
INITIATE COMMUNICATIONS WITH POINTING ACCURACY________PERIODS OF OPERATION
USER THUS MAINTAINING THE
QUICK-REACTION PROFILE. FACILITIES: LABORATORY AREA sq. FT.
CEILING HEIGHT____ SPECIAL LIGHTING
CLEANLINESS CLASS______RF ENVIRONMENT
COMMODITIES: GAS WATER
CRYOGENICS
V CES2 GRAPHI

TRW
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4.0 LAUNCH SITE IMPACT
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LAUNCH SITE IMPACT

IPME V

CONCEPT RomTS

LR I R

MAKE MAXIMUM USE OF EXISTING FACILITIES
FOUR QR FLIGHTS PER YEAR IS BASELINE
ONE QR SORTIE LAB VEHICLE

SINGLE SHIFT OPERATIONS

TRW
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LAUNCH SITE IMPACT

FACILITY REQMTS:
® QRSL - 10,000 SF WORK AREA

® Pl LABS - 7500 SF
® ENVIR QUAL LAB - 2000 SF

GROUND SUPPORT EQUIP RQMTS:

® QRSL - ALL GSE AND SYSTS
® Pl LABS - COMPLETE OUTFITTING |
® LPS - EQUIPMENT FOR QR ACTIVITY ADD-ON

MANPOWER RQMTS:
® DEDICATED QRIA CREW

TRW



"J3yldny paAsplsuod Jou Ssem asn St

“OSW 9y} Se 3|qedissp se qou SL A1L|LOBY SLy3 3duLS ‘Bulp|Lng 8yl uL sqel Id dy3

93epouniodde 03 3deds ybnous Jou SL 3UBY] SISLXD BIUR FUOM QBT 213405 BY3 J40J DIBdS

400[4 JUBLOLIINS B[LYM °(9Id - bulp|ing uoLjef|e3sul SOLUYIDI0UAY BUJ A[UBlLLOS)

dlqe|teAe 3q |[im bulp|ing 3jeadadeds ButyLp Bulisixa ayg ‘9S) 2 @q | [Lm weabouy
40 2y3 swes} swiy ay3 buiung -pajebrssAulL OS|[e Sem uOL3RIO0| 9IRUUII[R Uy

*Seau® 3S3aY3 UL paULNbaa OS[P BUR SYDO|UALE puR SUOL]

-13ded "SS3UL[UB3|D 0OO°00]l SSBLO 393 03 uoLjedq|Ly |euolyippe pue Burjonp sy3 03

uoLjedLjLpow BWOS 3u4Lnbaua sqe| I4 8yl -a4dydsowse QOO QO SSBLO B SASLYOP ued EBIJER

Aeq ybLy ayj] -a4aydsowje uea(d e ul 3jeudsdeds ajpuey 03 paubLssp A||eutbiao sem
Bulp|Lnq QSW 9yl 8duLs Joulw A|9AL3R[S4 dJR SEBJR 3S3Y3J 03 SUOLIRI LS LpOW Y]

"93LS youne| ayl 3e pawuoj4ad 8q ISnW JBYJ SDLILALIOR UOLIRUBIIUL pue SHIBYD

114 “IN0XO9YD €3S8] BYJ 9JRULPI00D A[JUBLOL}SD pue A[3SO[D 03 weal uorjeubaqul yh
3Y] pue S,Id Y3 SMO||® BIUR 34OM Qe BLIJ0S 3Y3 03 Sqe| Id 3yl 40 AjLwrxoud 9so[d
3Yy] °PapUBWWOD3J SL SBIJUR qe| JUIOR[pPE UL SILU0IRUOQR] Id |[BIO| 9yl YILM QOSW 2yl 4O
®34P 3{NPOK JBUNT O[ |0dy JBULIOS Y] UL BBUR YAOM qeT 3L340S ¥b oyl buideyd -A1L|Lq
-eded 153q 9y} S43440 (butpiinqg 3noxd3y) pue suoljeuaadg pajed os|e) butpiing (QSW)
suotjedadg 3seuoadeds pauuey Bullsixs ay3 ‘a31S youne| 3yl 3B S3aLFLALIOC uoLjeabajul

UOLIORBY-YOLNY BY3 404 PIZL{LIN 3q PLNOD ey} SaLFL|Loey Bullsixe ayl 4Q

1OVdWI JLIS HINNVY

9-v



LAUNCH SITE IMPACT
A/C ALT CHBR SYSTEMS TOOLS & SPARES MACHINE SHOPS A/C

| |
ALT nxwxﬁ/“/ _

AHWM,AMHV " QR EXPMTR LABS

1
EXIST SUPT LABS EXIST SUPT LABS
A/C COMM OFFICES SUPT LABS AND OFFICES
. ,

L
J

N CAFETERIA

EXISTING MSO BLDG

® CLOSE PROXIMITY OF QRSL WORK AREA AND LOCAL PI LABS
@ ORSL AREA 0OCCUPIES ONLY 20% OF MSO HIGH BAY
® ALTERNATE QRSL WORK AREA IS VIKING S/C BLDG-BUT NOT

ADEQUATE TO

INCLUDE PI

LABS

TRW

Frsrms ooV

4-7



"033 °sdaqueyd wnndeA-|ewMay} “sa|qe3 ayeys BuipiAoud 40} S33BWLYSD
9B ge7 uoljedtji|en) |ejuswuoslAul 3yl Buir3lLiino 4oy $3500 Juswdinba ay)

"Sd71 [euoljedado Apead|e ue 03 A3LAL30e uoL3dEAY-XILNY Y3 1depe
03 Auessadoau juswdinbs ay3 ALuo ppe 03 Juawsu Lnbau 3Y3 309494 SIS0D Sd7 dyl

"Id 9y3 Aq 91Ls youne| ay3z 03

3ybnouq aq [[itm juaudinba pazyeidads jeyy pajedtoijue sL 3] -pejedioLjue yuom

[PqudwL4adXd 4O SPULY 3y} 404 padinbaa juawdinba A4o0jeu0qe| puaepuels jo adA3 |ewuou
9Y3 YaLtm sqe| xiLs Bul3li4Ino uo paseq si juswdinba sqei Id 8Yy3 40} 3500 ayl

* Ul
-dinba siLyj 3o 39S |euol3Lppe ue Buluapao A[duLs 399[Jo4 $150D 9S3ayl  “JIMO|
St juawdinba yons jo 3500 3y3 A Uanbasucd Saunjeu gy ue 4O 10U pue [euoty
~euddo 3G 0} paJspLSUOD 0S|R aJ4e SWIISAS punosb pue 359 Byy *padspLSuod chma
Swedy swWLl |yj ul |euoljeuado SL qeq 91340S BY3 Isnedag ‘SILILALIOR BSIY)
340ddns 03 pastnbad st IS pue SweISAS punoub Jo 395 ajededas e a3Ls youne|
3Y3 Je Juop SL uoL3eabaUL pue 1S3} ‘IJURUSIULEW QR DLIA0S YD [P SJULS Jey]
uotjdunsse ay3} uo paseq st juswdinbs juoddns punoub 404 33PWLISS 3SOD BY]

"PALJLUBA B J0U PINOD AL[LOR} 3|qeILNS B JO AIL[LQR|LRAR ‘U3AIMOY
tss9| 3s0> Aew asodund siyl 03 A3ip1oey bulisixa ue Ajipow 03 300 a3yl ‘A3LAL3O®
Jeyl 404 d|qe3Lns A3L|1oey Mau e buipiAoad uo paseq si Auojedoger uotjediiiien)d
[PJUSWUOJ LAUT UR JU0J UMOYS 3S0D BY| "S3LILALIOR 3S3AY]} 04 pauLnbad saliL|Lin
3yl aptaoad 03 pue sjudwL4adXd ¥ BY3 pue GR7 3L3J0S YD e IjeubajuL pue 3sa
‘utejulew 03 padinbaa juswdinbs syj sjepoumsodde 03 A3L|Loey bBurlsixa ue Ajipow

40 auedadd 03 Auessadau saunyipuadxa 8yl 33BILPUL SISOD SILYL|LORS DY)

*Xlpuaddy ay3 ulL suaeadde pado|sAap auam S3SOD 3Y3
MOy 03 se |[Le13p auoy “juswdinbe juoddns punoudb pue SaLIL|LO®) SNOLJURA BY] 4O
(sae|op £/6] UL) 150D pajewL}sa ayjz sajedipul abed buldes ayz uo Jueyd ay|

LOVdWI LIS HINNY




LAUNCH SITE IMPACT

ESTIMATED COST

FACILITIES:
® QR SORTIE LAB $250, 000
® Pl LABS 325,000
® ENVIR QUAL LAB 150,000 (if new)
$725,000
GROUND SUPPORT EQUIPMENT:
® QR SORTIE LAB 450, 000
® Pl LABS AND EXPMTS 250, 000
® LPS 200, 000
® ENVIR QUAL LAB 500, 000
1,400,000
TOTAL $2,125,000

(SORTIE LAB VEHICLE COSTS NOT INCLUDED)
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5.0 QR ORGANIZATION
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QRIA ORGANIZATION

TWO APPROACHES:

® AUTONOMOUS QRIA ORGANIZATION PLUS INSTITUTIONAL BASE SUPPORT

® ABBREVIATED QRIA ORGANIZATION UTILIZING EXISTING LAUNCH SITE SL
OPERATIONS PERSONNEL AND INSTITUTIONAL BASE SUPPORT

TRW
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4

QRI

CONCEPT - WORK BREAKDOWN

QUICK - REACTION
PAYLOAD OPERATIONS

5

QR1
PLANNING
& CONTROL

PLANNING
SCHEDUL ING

CONFIGURATION
CONTROL

DOCUMENT
CONTROL

ADMINISTRATION
LOGISTICS

MISSION
MANAGEMENT

INTEGRATION
ENGINEERING

ANALYSIS
DESIGN

SAFETY &
COMPATIBILITY

SPEC REVIEW

TEST
REQUIREMENTS

ENGINEERING
LIAISON

SORTIE LAB

MAINTENANCE &
MODIFICATION

SUBSYSTEM
MAINTENANCE

SUBSYSTEM
TEST & c/o

SYSTEM ¢/0

MODIFICATION

EXPERIMENT
INTEGRATION
& TEST

INTERFACE
HARDWARE
FABRICATION

HARDWARE
INSTALLATION

INTEGRATION
& TEST

DATA ANALYSIS
& EVALUATION

POST-FLIGHT
EXPERIMENT
HARDWARE
REMOVAL

TEST
PROCEDURES

EXPERIMENT
SOFTWARE
INTEGRATION

SORTIE LAB
DMS SIMULATION
DEVELOPMENT &
MAINTENANCE

PROVIDE
SHUTTLE DMS
SIMULATION

PI SOFTWARE
DEVELOPMENT
LIAISON

SHUTTLE FLIGHT
SOFTWARE
LIAISON

EXPERIMENT~
SORTIE LAB
FLIGHT SOFTWARE
VERIFICATION

OR
MISSION
INTEGRATION

FLIGHT
ASSIGNMENT
ANALYSIS
SUPPORT

EXPERIMENT
FLIGHT
OPERATIONS
REQUIREMENTS

EXPERIMENT
FLIGHT

OPERATIONS
PROCEDURES

FLIGHT
OPERATOR
FAMILIARIZATION

TRW
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SORTIE LAB
OPERATIONS

SUBSYSTEM ENGINEERING

OPERATIONS AND
MAINTENANCE SUPPORT

DATA ANALYSIS

QR1 CONCEPT -
WORK BREAKDOWN
STRUCTURE

SOFTWARE
OPERATIONS

® SORTIE LAB DMS
® EXPERIMENT SOFTWARE

® SHUTTLE/SID
DMS LIAISON

ENGINEERING

INTEGRATION AND
ANALYSIS ENGINEERING

DESIGN ENGINEERING
ENGINEERING LIAISON

EXPERIMENT
OPERATIONS

® EXPERIMENT OPERATIONS
SUPPORT

® DATA REDUCTION AND
DISTRIBUTION

MISSION

FUNCTIONS SUPPORT

® MISSION REQUIREMENTS
@ EXPERIMENT OPERATIONS
PROCEDURES AND
FAMILIARIZATION

PLANNING
AND CONTROL

® OPERATIONS SCHEDULING ® TECHNICAL
® CONFIGURATION MANAGEMENT PUBLICATIONS
® PRODUCTION CONTROL AND ® ADMINISTRATIVE
LOGISTICS CONTROL
TRW
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QRIA ORGANIZATION

AUTONOMOUS
191
OPERATIONS
MANAGER
3
MISSION
MANAGERS
4
[ 70 I | 18 [ 3 [ 1 | 43
SORTIE LAB ENGINEERING EXPERIMENT SOFTWARE MISSION PLANNING
OPERATIONS OPERAT1ONS OPERATIONS SUPPORT AND CONTROL
2 2 2 2 2 4
INTEGRATION
|| SUBSYSTEM n AND ] wwmthﬂmnM | SORTIE LAB | | Mission OPERATIONS
ENGINEERING ANALYSIS SUPPORT DMS REQUIREMENTS| [T} SCHEDULING.
g ENGINEERING }15 10 7
OPERATJONS DATA PMT OPS
L1 AND MAINT !..mz%u_mmenmmmz—zm L{ REDUCTION | | EXPERIMENT L vmxxonmw AND | CONFIG
SUPPORT AND DISTR SOFTWARE FAMILIZATION MANAGEMENT
53 9 b 5
DATA | | ENGINEERING SHUTTLE/SID PRODUCTION
1 ANALYSIS LIAISON — DMS |1 CONTROL AND
LIAISON LOGISTICS
b 2 7
TECH
. PUBL
10
ﬁx ADMIN
CONTROL
10
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L

SHUTTLE
OPERATIONS

EXISTING
SORTIE LAB
OPERATIONS

PLANNING
- AND
CONTROL

L{ ENGINEERING

— ECLSS

ELECTRICAL
POWER

— COMM/INSTR

STRUCTURE
= MECH
ORDNANCE

CONTROL/
DISPLAY

- GSE

-—{ EXPERIMENTS

QRIA ORGANIZATION

ABBREVIATED
87
OPERATIONS
MANAGER
3
] mission
MANAGERS
4
[ 2 [ 18 13 [ D I 6
EXPERIMENT SOFTWARE MISSION PLANNING
ENGINEERING OPERATIONS OPERATIONS SUPPORT AND CONTROL
2 2 2 2
INTEGRATION PEPIMEN
| A | e EnToNS | | sorTIE LAB MISSION | | operations
ANALYSIS SUPPORT DMS REQUIREMENTS SCHEDUL ING
ENGINEERING | 13 10 ;
DATA CONF16
DES1GN EXPERIMENT FLIGHT
= L] repuction ||
ENGINEERING AND DISTR 1 “soFTwarE PROCEDURES MANAGEMENT
4 6 ;
|| encineerING | | mxcquw\mgu
LIAISON ) o

EvSTIes Bacus
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KSC PERMANENT SORTIE LAB TEAM

THIS TEAM PART OF CURRENT KSC PLANNING

PURPOSE:

SORTIE LAB PROCESSING.

FUNCTIONS:
- LEVEL 1 MAINTENANCE

- CHECKOUT AND SUPPORT

- SERVICING

COMPOSITION:

- ECLSS — — o _ _
- ELECTRIC PWR — — . — __
- COMM/INSTR_ _ _ __ _ _ _

- GSE .

= EXPERIMENTS _ __ . _ _ —
SUBTOTAL

= PLUS ADMIN. MGMT. ETC

TO AUGMENT TRANSIENT CREWS AND SUPPORT ALL

TOTALS

KSC ENGRS OPER. ENGRS | TECHS
2 4 2
2 4 1
2 4 1
1 2 2
1 2 1
2 4 2
3 b 1
13 26 10
/ 13 5
20 39 15

33
¥

/4
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6.0 PLANNING SCHEDULES
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QUICK - REACTION SORTIE CONCEPT PLANNING SCHEDULE

SPACE SHUTTLE AND OTHER MILESTONES

1. sKYLAB PHASE-OUT E

2. SHUTTLE PDR D
3. SOYUZ COMPLETE A
4. SHUTTLE CDR

5. SHUTTLE USER’S GUIDE AVAILABLE
6. SHUTTLE 1ST HORIZ. FLIGHT TEST D
7. CARRIER USER’'S GUIDE AVAILABLE A
8. LPs 10C AV

9, STD SORTIE LAB OPERATIONAL B
10. LsT D
11, SHUTTLE 1ST ORBITAL FLT. TEST D
12, sHutTLE 10C D

>D>
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FIRST QR SORTIE FLIGHT A
EXPMT HDW DEVEL AND DELIVERY
ARRIVAL 1sT @RSL kow
GRSL SUPPORT EQUIPMENT

QR FACILITIES (RQMT,DES,,CONST)
EXPERIMENTS SELECTION A
IST ANNOUNCED FLT OPPORTUNITY A

QR USER'S GUIDE AVAILABLE

QR ORGANIZATION LI
PROGRAM DEFINITION STUDIES

CONCEPT FEASIBILITY STUDIES j
pa—

QR OPERATIONAL CONCEPTS STUDY

—
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—
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SENSITIVITY ANALYSIS

QUICK REACTION BASELINE CONCEPT -
® 4 QUICK-REACTION FLIGHTS PER YEAR
® 1 QUICK—REACTION SORTIE LAB

® SINGLE SHIFT OPERATIONS

ASSUMPTIONS FOR SENSITIVITY ANALYSIS -
® 2 OPERATIONAL ORBITERS
® 24 EVENLY SPACED SHUTTLE LAUNCHES PER YEAR
® 10 WORKING DAY GROUND TURN AROUND TIME FOR ORBITERS
® 7 CALENDAR DAYS FROM LAUNCH TO LAND

® NO PRIORITY CONFLICT WITH OTHER PAYLOADS
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SENSITIVITY ANALYSIS

T:]]:]J]]F]jlli

ORBITER #1 _
ORBITER #2
n; I [ =] ] -----— R _
_ SORTIE LAB - SINGLE SHIFT OPERATIONS “
|
4 m= = N . I“
_ SORTIE LAB - DOUBLE SHIFT OPERATIONS _
_ N ¢—— 98 DAYs |
" SORTIE LAB TWO FLIGHTS PER YEAR “
| I 4 ———— 63 DAYS |
| |
¢ ONE YEAR »|
® SINGLE SHIFT OPERATIONS - MAX. 5 FLIGHTS/YEAR
® DOUBLE SHIFT OPERATIONS - MAX. 7 FLIGHTS/YEAR
TRW
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GROUND OPERATIONS
BASELINE FLOW

WORKING HOURS TO LAUNCH

440 400 360 320 -° 280 240 200 160 120 80 :o. 0
V A\l \ LR T Y \ \J \J Y

el

EXPERIMENT PRE-INSTALLATION PROCESSING

~ PI LAB
EXPERIMENT INSTALLATION. INTEGRATION

EXPERIMENTS o AND TEST

COMPATIBILITY DEMONSTRATION

Y

SORTIE _ h 4 v \\
AR 0 ® °
T / -~ SHUTTLE PROCESSING
SORTIE LAB MAINTENANCE SID
SORTIE LAB". AND TEST STAND v
R 1] \
3>Hz._,mz>znm¢,\v. SHUTTLE [ ) \
, q - ot T "—A V—Hll‘
?r . MCF _ VAB | PAD
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250
200 +
« 150 +
=
=
100 4
50 4
0

SENSITIVITY ANALYSIS RESULTS

232

QUICK-REACTION
INTEGRATION TEAM

AUGMENTED SORTIE LAB
M&O

SORTIE LAB M& O
(CONSOLIDATED)

4

QUICK-REACTION FLIGHTS PER YEAR
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LOCATION/ RESPONSIBILITY ALTERNATIVES ANALYSIS

OBJECTIVE:

TO INVESTIGATE THE TIME/COST PERTURBATIONS OF PERFORMING
QUICK-REACTION INTEGRATION AT A REMOTE SITE (S)

APPROACH:

ESTABLISH PARAMETERS

DEVELOP ALTERNATE SCENARIOS

COMPARE AGAINST RELATED PARAMETERS
MAKE SUBJECTIVE RANKING OF ALTERNATIVES

TRW
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LOCATION / RESPONSIBILITY ALTERNATIVES

GEOGRAPHIC FUNCTIONAL
ALTERNATIVES LOCATION RESPONSIBILITY
BASELINE LAUNCH SITE SHUTTLE OPERATOR
CONCEPT A REMOTE SITE SORTIE LAB OPERATOR
CONCEPT Al MULTIPLE REMOTE SITES MULTIPLE SORTIE LAB OPERATORS
CONCEPT B LAUNCH SITE SORTIE LAB OPERATOR

TRW



R

sa970uweded [e4susb ay3 40 S9INGLAIIE DLJ1I8dS SABPLSUOD YdLym pue

©1daouod UOL30BaY-YDLNY Y3 4O SAALII8[Lqo pue sjeob dyj 03 SaIR[SA YJLUM 4O 4o®d

SBULPRIYQNS OJUL UMOP USYOUG 4R 9SDY] “USASMOH "UOLIBN|BAD 404 PIsn d4e 350D
pue ©s4070B4 9OUSPLIUOD I[NPAYIS *DJURWAO0J43d JO Sudjaweded DLsse|d Ayl

SYILINVYVA - SISATYNY SIAILYNYILTY ALITISISNOJSIY/NOILYIOT

9-8



LOCATION / RESPONSIBILITY ALTERNATIVES ANALYSIS

PARAMETERS

PERFORMANCE ;

® USER DESIRES, REQUIREMENTS, CONSTRAINTS
® COMPATIBILITY WITH OTHER ON-GOING PROGRAMS

SCHEDULE:

® PAYLOAD PROCESSING TIME
® CONTINGENCY RECYCLE TIME

CONFIDENCE FACTORS:
® ORBITER SCHEDULE IMPACT RISK

COSTS:
® FACILITY/EQUIPMENT UTILIZATION
® MANPOWER/SKILLS UTILIZATION
® DOCUMENTATION REQUIREMENTS
® TRANSPORTATION

TRW
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LOCATION/ RESPONSIBILITY ALTERNATIVES ANALYSIS

ASSUMPTIONS AND GROUND RULES

® ALL POTENTIAL REMOTE QRI SITES WILL HAVE ADAQUATE FACILITIES
(BRICK AND MORTAR) TO ACCOMODATE PROGRAM.

® NORMAL BASE SUPPORT WILL BE AVAILABLE AT ALL POTENTIAL
REMOTE QRI SITES.

® POTENTIAL USE OF MANPOWER, SHOPS, ETC. FROM ON-GOING
PROGRAMS AT THE REMOTE SITES IS NOT CONSIDERED IN
THE ANALYSIS.

® THE SHUTTLE OPERATOR WILL REQUIRE THAT ALL PAYLOADS
DEMONSTRATE ORBITER COMPATIBILITY IN THE SHUTTLE
INTEGRATION DEVICE (SID) PRIOR TO LOADING.

TRW
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USER'S DESIRES

MAXIMUM PARTICIPATION AND RESPONSIBILITY
MINIMUM PAPERWORK

SINGLE POINT CONTACT

SINGLE LOCATION

TRW
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SORTIE LAB FLOW

BASELINE CONCEPT AND ALTERNATE B

LAUNCH SITE
‘lllllll'l||ll"IlIlll-llll-lllllllIll-ll"l'll'llllll'llllllJ
| |
(] ]
1 MAINTENANCE AND TEST STAND SHUTTLE INTEGRATION DEVICE ]
] |
1 ]
" INSTALL AND .n>3~omwm>mww8 “
REMOVE REFURB COMPATIBILITY LIARIZ N

1 EXPERIMENTS AND MAINT mhumﬂwhm?mm ] JemonsTRATION [P  PROCEDURES 1
i VERIFICATION “
|

] ;ﬁ 1
1 1
| ! i
1 - —- — |
i MCF : i
| : |
1 . 1
I LAND REMOVE INSTALL i
I —AND—P FROM AOT 1 — IN ¢— i
| SAFE ORBITER ORBITER ]
| 1
| |
| ]
] |
| VAB PAD 1
1 ]
| 1
i ]
] POWER ON 1
1 L — | AND INTERFACE AOT 2 L — ) LAUNCH i
| CHECKS H
1 we—r - — CONTINGENCY H
- RECYCLE i
] 1
| |
] 1
rlllllll|'l|llllllll'llll'I'Il'Il'lll--'lll'l'l'lllllllllll'lh
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SORTIE LAB FLOW

ALTERNATES A & Al

svareans enou

REMOTE SITE LAUNCH SITE
|
§ MAINTENANCE AND TEST STAND ] " SHUTTLE INTEGRATION DEVICE ) i
i 1! I
] OPERATOR 1
" REMOVE REFURB e 1. COMPATIBILITY FAMILIARIZATION i
- EXPERIMENTS [~ P]  AND MAINT. EXPERIMENTS 1 - pEMONSTRATION [P proCEDURES 1
i ! VERIF [CATION "
1 1 “ I ]
[ ] 1 : |
" st | _
mmmman | SeseEESEEEES S EaEy | me  omae ol “ ! “
m rl--.lul..|-|..||..ll-..L 1
- |
"_I - ] 1
e e - :
i MCF ; i
[ | i
1 i ]
. “
] REMOVE INSTALL
1 —> FROM AOT 1 44— IN ¢— 1
i ORBITER ORBITER 1
| ]
[} 1
1 i
] 1
1 1
1 ,r . P 1
[ | |
“ "
LAND POWER ON
i anp AND rOT 2 § LAUNCH
i sAFE ——M —P
.- -- CONTINGENCY RECYCLE " mﬂﬁmmznmanm .
| |
] 1
[ | 1
] ]
] |
(T 1 1T 72 1T IJTrrJ71711:r1r 17y v 5 1 1 ¥ 7 1] ll'llllllllll

8-15



* suuosusad pue ‘saueds €399
pajeldosse 40 juswdlys sy3 snid 83LS ydune| 3yj wouj pue 03} qe 3L3A0§ 3y3 4O
qudwdLys pa|npayds ay3} AQ 2UL|3Seq 4IAD PSSEIUDUL BJB $3SOD UOLFPIJOdSURL)

"S931S y30q e A3L|Lqeded (OgW

Qe 813405 9pLAOAd 03 AURSS3D0U OS[@ SL 3] '9USBYMIS|d J3LJdRI BY} 03Ul pajeubajut

ade sjuswiuadxa ybnoyy usAs 33LS youne| ayj e paystuany A|[PUMOU dJEB SILL0%eUOqR|
Id [PWLULKY °SpOW SLY3 wodj S3nsad juswdinba/satyi|Loes 4o uoL3est|dnp auwos

‘d3jauweded SLy3 S3do8jje 0S|e swiy 3|24AD
-a4 Aouaburjuod ybLH 038 4ayjesm ‘bBulinpsyds 3jeud4le ‘@ L ‘juswdinba ay3 jo
quswdiLys JLle JO S9LjuLeIUadun 3yj Ag paseaddul SL RSid Joedul 3|Npayds J33LquQ

*931LS
970WS4 8y} 3@ A|UO 9|QR|LBAR SL UDLYM 3dUBUSIULBW [] |[9A37 3JLnbau sjuswidad
-X3 P3| [R3SUL 40 qeT 913405 BY} 4L POULIUNOIUS SI W |qOoud 3|DAD84 DUBASS Y

*3WL] |PUOL]LPpPR BWNSUOD |[|LM ydLyMm ‘uotitpuod burjedsado 03
PaUAN3ad 3G 3SNW 7S 3yl €33LS Ydune| ayj 3@ [RALaJR U333y “sSadeds pue 359 “qeT
913405 3y} J4oj awt3 burddiys jeuwdou Ag paseasdul St auwil burssadsoud peojAheq

IY B ¥ SIAIIVNYILTY - LOVdWI SH3ILIWVHVd TVdIINIY¥d




PRINCIPAL PARAMETER IMPACT

ALTERNATE A & Al

PERFORMANCE ;

® USER DESIRES, REQUIREMENTS, CONSTRAINTS
® COMPATIBILITY WITH OTHER ON-GOING PROGRAMS

SCHEDULE:

® PAYLOAD PROCESSING TIME
. ® CONTINGENCY RECYCLE TIME

CONFIDENCE FACTORS:
D @ ORBITER SCHEDULE IMPACT RISK

COSTS:

B o FACILITY/EQUIPMENT UTILIZATION
® MANPOWER/SKILLS UTILIZATION
® DOCUMENTATION REQUIREMENTS

B o TRANSPORTATION
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PRINCIPAL PARAMETER IMPACT

ALTERNATE A & Al

PERFORMANCE :

® USER DESIRES, REQUIREMENTS, CONSTRAINTS
® COMPATIBILITY WITH OTHER ON-GOING PROGRAMS

SCHEDULE:

D o PAYLOAD PROCESSING TIME
® CONTINGENCY RECYCLE TIME

CONFIDENCE FACTORS:
® ORBITER SCHEDULE IMPACT RISK

COSTS:

® FACILITY/EQUIPMENT UTILIZATION
® MANPOWER/SKILLS UTILIZATION
® DOCUMENTATION REQUIREMENTS

® TRANSPORTATION
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PRINCIPAL PARAMETER IMPACT

ALTERNATE A & Al

PERFORMANCE ;

)

® USER DESIRES, REQUIREMENTS, CONSTRAINTS
® COMPATIBILITY WITH OTHER ON-GOING PROGRAMS

SCHEDULE:

® PAYLOAD PROCESSING TIME
® CONTINGENCY RECYCLE TIME

CONFIDENCE FACTORS:

® ORBITER SCHEDULE IMPACT RISK

COSTS:

D A 4

® FACILITY/EQUIPMENT UTILIZATION
® MANPOWER/SKILLS UTILIZATION
® DOCUMENTATION REQUIREMENTS

® TRANSPORTATION
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PRINCIPAL PARAMETER IMPACT

ALTERNATE B

PERFORMANCE :

USER DESIRES, REQUIREMENTS, CONSTRAINTS
COMPATIBILITY WITH OTHER ON-GOING PROGRAMS

SCHEDULE:

»

PAYLOAD PROCESSING TIME

® CONTINGENCY RECYCLE TIME

COSTS:

CONFIDENCE FACTORS:

ORBITER SCHEDULE IMPACT RISK

FACILITY/EQUIPMENT UTILIZATION
MANPOWER/ SKILLS UTILIZATION
DOCUMENTATION REQUIREMENTS
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COMPARISON OF ALTERNATIVES

CONCEPT BASELINE A Al B
LAUNCH REMOTE | MULTIPLE | | AUNCH
GEOGRAPHIC LOCATION SITE SITE mMﬂmMm SITE
SHUTTLE SORTIE SORTIE SORTIE
FUNCTIONAL RESPONSIBILITY LAB LAB LAB
OPERATOR | oPERATOR |OPERATORS | OPERATOR
MEETS USER DESIRES, REQUIREMENTS. CONSTRAINTS H M M H
1S COMPATIBLE WITH ON-GOING PROGRAMS M - - M
MINIMUM PAYLOAD PROCESSING TIME H L L M
MINIMUM CONTINGENCY RECYCLE TIME H L L H
MINIMUM ORBITER SCHEDULE IMPACT RISK H L L H
MOST EFFECTIVE EQUIPMENT/FACILITY USE H M L H
MOST EFFECTIVE MANPOWER/SKILLS USE H - - M
MINIMUM DOCUMENTATION H L L M
anHz_zcz TRANSPORTATION COST/TIME H L L H ]
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QUICK REACTION CONCEPT

cv-990 PROGRAM
CHARACTERISTICS

MANNED SPACE

FLIGHT CHARACTERISTICS

® LOW OPERATIONS o
COST PER MISSION

® KNOWN, MODERATE 0
ENVIRONMENT

® L(OW RISK VEHICLE ]

HIGH OPERATIONS
COST PER MISSION

LITTLE KNOWN, SEVERE
ENVIRONMENT

HIGH RISK VEHICLE
OPERATIONS

c¢v-990 METHODS

® LIBERAL SPECS MSF METHODS

® MINIMUM TEST

® SIMPLE MISSION
PLANNING AND OPS

® CREWS AVAILABLE

® MINIMUM
DOCUMENTATION

TIGHT SPECS
EXTENSIVE TEST

7
o

® STRINGENT CREW
SELECTION AND
TRAINING

® EXTENSIVE
DOCUMENTATION

QUICK-REACTION
CONCEPT

® COMPLEX MISSION
PLANNING AND OPS

ADAPTS ¢v-990 PROGRAM
APPROACHES TO THE REAL
WORLD OF MANNED SPACE
FLIGHT
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PRINCIPAL FEATURES OF QR CONCEPT

HARDWARE INTEGRATION APPROACH PROVIDES FLEXIBILITY -
"WE CAN FLY YOUR EXPERIMENT "

BUILDING BLOCK APPROACH TO SOFTWARE INTEGRATION

REALISTIC, SIMPLIFIED INTERFACE WITH
MISSION PLANNING - FLIGHT OPERATIONS WORLD

EFFICIENT UTILIZATION OF RESOURCES WITH:
- ARTISAN APPROACH

- PLANNED SORTIE LAB OPERATIONS

- SHUTTLE FIELD MAINTENANCE SHOPS

TRW

9-5



*A31AL3oe peojhAed 313405 ay3 Jo jued abue| e ag
pPLNOD e 9134085 3Y3 ojut sjuaduwiuadxs buijeabajur 404 3daduod uorioeay-3oLnd
9y} S,0861 2Y3l UL ‘8404du8Y] “ySe} uoLeubajui vyl Aji|dwis 0} pudl SwA3SAS
-gns j40ddns pue suempaey juswiaddxd jo ubLsap 404 sieob Adusbe jusuun)

*3daed jJuedtsLubLs © pauaAn0d SjusuiLaddxd aulL|aseq 3yl g/l ul

9| qeuljap wnajdads jusuwlaadxa ayl jsuLebe pamalA ‘USAIMOH "93LS youne| a3yl 3e
uorjedbajul MO e 03 Pa1da|as A[[BOL410adsS auaM SsjuawLsadxe aui|[3seq syl

SNOILVY3AISNOD AJNIOY



AGENCY CONSIDERATION

® THE QUICK-REACTION OPERATIONAL CONCEPT
WILL ACCOMODATE A SIGNIFICANT SEGMENT OF THE
EXPERIMENT HARDWARE SPECTRUM VISIBLE IN 1973

® THE OBSERVABLE TRENDS AND GOALS FOR PAYLOAD SYSTEM
DESIGN ARE:
- STANDARD INTERFACES
- MODULAR HARDWARE & SOFTWARE

- STANDARD SUPPORT SUBSYSTEMS
- "OPERATIONAL" SENSORS.

@ IT FOLLOWS THAT PAYLOAD SYSTEMS OF THE 1980's
WILL BE MORE, NOT LESS, COMPATIBLE WITH THE QUICK REACTION
OPERATIONAL CONCEPT.
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